Ginés Morata  by Morata, Ginés
Current Biology Vol 16 No 23
R976
whales. It has done great damage 
to its reputation and image.”
Among the countries to sign 
the letter were the US, France, 
Germany, Finland, Sweden, New 
Zealand, Australia and Argentina. 
The European Union also signed.
Tourists have reacted angrily to 
Iceland’s decision to hunt nine fin 
whales, classified as endangered 
by the International Union for the 
Conservation of Nature, and 30 
minke whales.
A spokesperson for the Iceland 
government in London said that 
seven of the nine fin whales 
permitted under the licence this 
year had been caught but that 
hunting was now suspended 
for the winter. A new licence will 
be needed to resume hunting 
from September 1, 2007 and 
the government would take full 
account of the effect on ecotourism 
before reaching a decision, he said.
But Iceland’s decision to restart 
commercial whaling is likely 
based on local public opinion 
which shows that 70–80 per cent 
of people support commercial 
whaling and the government 
claims that whaling is economically 
essential to the country. But there 
are growing critics of this view as 
all of Iceland’s whaling is carried 
out by a single company based in 
Reykjavik who are subsidised by 
the government.
But the boom in tourists visiting 
the island, many of which want to 
include whale-watching trips, has 
proved a sudden and dramatic 
economic boost. Tourist numbers 
in Iceland reached a record 
400,000 this year, 89,000 of whom 
went whale watching.
Clive Stacey, of Discover 
the World, one of the biggest 
operators of tours to Iceland, said 
that the company organised trips 
for 7,000 Britons this year, but that 
booking for next year had dropped 
by 25 per cent in the two weeks 
after Iceland began whaling. The 
company had expected bookings 
to increase by 50–100 per cent.
“We’ve had a few people write 
to cancel and the level of interest 
in booking holidays in Iceland has 
dropped,” he said. “There has 
to be a reason for this. The most 
obvious is that people are reacting 
to the whaling. We are very 
concerned about what’s going on.”Q & A
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What attracted you to biology 
in the first place? I did not have 
a particular vocation to become 
a biologist. When I entered the 
University I had the intention of 
studying mathematics or physics, 
but then I read an article by Linus 
Pauling about proteins being 
responsible for most biological 
activities and found it very 
interesting. Besides I was always 
interested in looking at animals 
and enjoyed birdwatching and 
that sort of thing. So, after some 
hesitation, I went into biology.
Do you have a scientific hero? 
I have known a number of great 
scientists — including Francis 
Crick, Max Perutz, Fred Sanger 
and Aaron Klug — but if I have 
to pick one scientific hero, he 
would have to be Sydney Brenner, 
the brightest, wittiest and most 
versatile personality I have 
met. Sydney Brenner has had a 
tremendous impact in modern 
biology, not only through his 
seminal work on the genetic code, 
the discovery of messenger RNA and the establishment of the 
nematode Caenorhabditis elegans 
as a model genetic organism, 
but also in the general approach 
and even the language we use. 
There is another group of people I 
admire very much, some of whom 
have influenced my scientific 
career: Antonio Garcia-Bellido, 
Pedro Ripoll, Gary Struhl, Mark 
Bretcher, Denis Duboule and, of 
course, my colleague and friend 
for many years, Peter Lawrence.
How did the bithorax complex 
become the paradigm of 
developmental genes? That the 
bithorax genes of Drosophila have 
an important role in development 
was obvious just from looking at 
the dramatic body transformations 
displayed by mutant flies with four 
wings, or four halteres or eight 
legs. Until the 1970s, however, the 
importance of these genes was 
not generally appreciated by the 
scientific community. I think it was 
in part due to the complicated 
genetics and perhaps also to 
the fact that Ed Lewis was a 
classical Drosophila geneticist, 
more interested in the genetic 
architecture of the ‘bx system’ 
as it was then called, than in 
the developmental implications. 
Moreover, for many years, the 
realm of action of the bx system 
was restricted to the only two 
segments affected by the classical 
bithorax mutations: the third 
thoracic and first abdominal 
segments. 
The critical leap forward was 
Ed Lewis’s observation that the 
deletion P9, which eliminates 
all the bx genes, transforms 
all abdominal segments. This 
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domain to the entire abdomen, 
implying that it must contain other 
‘abdominal’ genes to account 
for the effects on these other 
segments. At one stroke the bx 
system became the ‘bithorax 
complex’ (BX-C) — the group 
of genes that determine the 
development of most of the 
fly’s body. This was published 
in Nature in 1978 and made the 
BX- C instantly famous. 
What about the controversy 
about the number of BX-C 
genes? Ed Lewis had proposed 
a model of BX-C organization 
based on the known features 
of the classical bx, pbx and 
bxd ‘genes’. Mutations at these 
genes generally affect only one 
segment. It was expected then 
that the ‘abdominal’ genes would 
function in the same manner. The 
model suggested the existence 
of nine BX-C genes, one for each 
segment under BX-C control. 
It also seemed natural to think 
that each BX-C gene would be in 
charge of one segment; after all, 
segments are the major feature of 
insect morphology. 
But then my student Ernesto 
Sanchez-Herrero carried out 
a mutagenesis experiment to 
saturation and only found three 
BX-C genes. One of these, Ubx, 
was already known, leaving only 
two for the rest of the abdomen. 
Ernesto and I were very worried 
because our findings did not 
support Lewis’s model, and there 
was a strong negative reaction 
from some of our American 
colleagues. At this point we 
were helped by the molecular 
analysis of the BX-C, which 
had been opened up by David 
Hogness, Walter Gehring, Thomas 
Kaufmann and their colleagues, 
and which showed that the BX-C 
has just three homeoboxes; many 
people thought that this was a 
convincing argument in support 
of our view. In fact it was not 
conclusive at all, for there could 
have been three homeoboxes 
and nine BX-C genes. Only 
subsequent genetic and molecular 
analysis established that there are 
only three transcription units and 
that Lewis’s ‘genes’ are actually 
cis- regulatory elements.Which is your favourite paper? 
This is a difficult question, for 
developmental biology has 
produced in recent years papers 
of enormous importance, for 
example those reporting the 
discovery of segmentation and 
maternal genes, of the homeobox, 
the colinearity phenomenon, the 
conservation of the Hox complex, 
the demonstration of the Dpp 
morphogen gradient, etc. But 
one paper that for its elegant 
design gave me great pleasure 
was Gary Struhl’s 1983 paper 
‘Role of the esc+ gene product in 
ensuring the selective expression 
of segment-specific homeotic 
genes in Drosophila’ (J. Embryol. 
Exp. Morphol. 76, 297–331). Using 
the esc mutation to derepress 
whatever Hox genes were present 
in various genetic combinations, 
Struhl demonstrated most clearly 
the functional hierarchy of Hox 
genes. This work represents 
genetic thinking at its best, and 
the paper used to be mandatory 
reading for any student coming 
to my lab. Unfortunately, today 
students are much more interested 
in purely molecular work.
If you knew what you know 
now earlier, would you still have 
pursued the same career? Yes, 
I have no regrets. I find scientific 
activity very entertaining. It is a sort 
of detective activity; you aim to find 
out how nature has solved different 
biological problems. The interesting 
aspect of it is that biological 
solutions are unpredictable and 
often very inelegant; there is a 
lot of tinkering in biology. This is 
because there is no design, only 
chance and necessity. Who could 
have predicted that much of the 
DNA is useless, or that many 
eukaryotic genes are interrupted 
by introns? Or in my own field, 
who could have predicted that 
the major genetic subdivisions 
of the Drosophila body are 
demarcated by an invisible straight 
line — the boundary between 
‘parasegments’ — which is not 
associated with any morphological 
landmark? 
In many cases, scientists can 
figure out solutions that are 
more elegant than those devised 
by nature — think of Crick’s 
commaless solution of the genetic code for example — but that is 
not how evolution works. I often 
tell my students that they do not 
have to invent anything; in biology 
everything has already been 
invented. What they have to do 
is find out the solution chosen by 
evolution.
What is your biggest ambition in 
Science? I do not have a definite 
ambition. During my scientific 
career, I have confronted a number 
of problems I have found of 
interest and tried to make progress 
on them. Currently I am very 
interested in the fascinating issue 
of size control. For example, a 
Drosophila wing grows to a certain 
stereotyped size and then stops; 
similarly, my own arm grew to 
adult size and then stopped. How 
organs can measure their size and 
stop their growth is not known.
What would you be if not a 
scientist? I think is it clear from 
my previous answers that I am 
quite content being a scientist; I 
would not like to be anything else. 
However, in my wild fantasies I 
see myself being an adventurer 
like Ernest Shackleton, exploring 
some remote parts of Siberia or 
performing useless tasks like 
crossing Greenland on skis or 
climbing Everest or K2 without 
artificial oxygen. Right now we are 
preparing a trek to the Himalayas.
What advice would you give the 
students? My PhD supervisor 
Antonio García-Bellido used 
to say that one should “sleep 
with the problem”, and I give 
the same advice. Science is a 
creative activity and an amount of 
obsession is essential for scientific 
progress. I tell my students that 
scientific topics are not interesting 
or boring; it is scientists who 
make them interesting by finding 
unexpected sides of the issue 
or establishing unsuspected 
connections with other processes. 
It is there where their creativity 
lies. I also remind my students Jim 
Watson’s dictum that to think hard 
is as important as to work hard.
Centro de Biologia Molecular, 
CSIC- UAM, Universidad Autonoma de 
Madrid, 28049, Madrid, Spain.  
E-mail: gmorata@cbm.uam.es
